Introduction
Besides humans, vocal learning is also attested in some bird lineages (songbirds, parrots, hummingbirds), some cetaceans, bats, pinnipeds and some elephants (Ravignani et al., 2016) . Vocal learning is usually seen as a transparent behavioral trait, with an associated neural substrate, and typically a species is said to either have it or not (i.e. species are said to be "vocal learners" or "vocal non-learners"). This classification guides research on a variety of topics when it comes to understanding the evolution of vocal learning and its relationship with other languagerelated traits. However, there have been attempts at a more nuanced view, resulting in non-dichotomous typologies of vocal learning that include more species and a wider spectrum of capacities. A notable example is the continuum hypothesis put forward by Arriaga and Jarvis (2013) , for which they propose a more nuanced scheme of vocal learning, going beyond the traditional all-or-nothing view and incorporating cases of species which do not conform to that reductionist classification, namely those who can produce novel vocalizations without mimicry (see Petkov and Jarvis (2012) for a review of evidence in this direction).
Proposal
In this work, we continue in the same vein and recontextualize vocal learning as a case of sound production learning, a more general sound production ability that does not necessarily rest on vocal control. We present this as part of a contiguum hypothesis, as a way of emphasizing abilities that border on and interact with others by virtue of sharing common ground at different levels. This will allow us to bring our close relatives into the fold, and foster non-human primate research on aspects (behavioral, ecological, neural, and genetic) that play an important role in language and allow us to peer into its evolution in more permissive ways (see Lameira, 2017 for related discussion and literature). There are several reasons for attempting to do so.
1. It has been shown in recent years that the vocal tract of many non-human primates is not a obstacle (Fitch, de Boer, Mathur, & Ghazanfar, 2016) to vocal abilities. If vocal anatomy is abandoned as a proxy for species worth studying, the number of interesting species for the study of language evolution increases tremendously.
2. Another important reason has to do with volition. For example, even though many primates lack the laryngeal control necessary for bona fide vocal learning, some can still modulate calls by external means, such as using their hands or a leaf in front of their mouth. This contributes e.g. to size exaggeration (Lameira, Hardus, & Wich, 2011) . Orangutans also seem to be able to spontaneously acquire and modulate human-like whistles (Wich et al., 2009 ). Other species, like gibbons, are able to propagate their vocalizations across long distances by reconfiguring their vocal tract in ways akin to soprano singing (Koda et al., 2012) . We will present examples showing that some species have ways of going around their lack of laryngeal control by other means and still produce sounds beyond their innate repertoire. We will propose that vocal control is not the only piece of the puzzle of controlled vocalizations.
3. One other, crucial reason has to do with the brain. The brain "signature" of vocal learning species is a direct connection between the motor cortex and the larynx (in birds, the arcopallium and syrinx), which endows them with the necessary vocal control. Opening up the set of interesting abilities to a wider sound production learning capacity invites the exploration of different brain structures and pathways putatively relevant.
Final remarks
As with many other dichotomies (e.g. innate/learned, nature/nurture), a strict, allor-nothing classification of vocal learning misses important distinctions that rest on finer-grained behavioral and neuroanatomical traits, something which in turn Arriaga and Jarvis (2013) capture with their continuum hypothesis. We extend this way of proceeding beyond specific traits, and generalize it, using a generic notion of vocal abilities as proof of concept.
By examining cognition as a "contiguous" space, where borders may be apparent at any one level, but vanish when others are taken into account, we intend to capture the non-hierarchical, multi-directional character of the evolution of complex traits. Instead of thinking of straight lines from stage A to stage B, or trees that bifurcate at node A and yield A and B, a more fruitful approach when studying complex traits is to think of a territory, where dividing lines do exist, but traversing them is the rule rather than the exception. We find this particularly useful in the study of language evolution, which clearly defies the "speciality" that known dichotomies (e.g. Faculty of Language in the Narrow Sense (FLN)/Faculty of Language in the Broad Sense (FLB), Hauser et al. 2002) so vehemently embody, with little progress.
